The aim of this paper is to compare different risk -adjusted performance measures in different market conditions to see whether these measures lead to the same ranking of mutual funds despite the situation in the market. In this paper, we used the data collected for U.S. mutual funds that invest only in domestic market. Those mutual funds used include equity, index, bond and balanced funds. The empirical investigation focuses on the period of 2000 -2011. At that time, there were two stock market meltdowns, in 2001 and in 2007 -2008, which had a significant impact on mutual fund performance. We used four performance evaluation measures: Modigliani & Modigliani RAP, Graham -Harvey 1, Treynor ratio and Jensen alpha. The research methods applied include correlation and comparative analysis. We test the correlation and its significance among these measures. We also compare the performance of chosen mutual funds with results of T-Bills and S&P500 index to see the differences in evaluation. Results show that there is a dependence on year of analysis while evaluating the performance of bond funds compared to results of index, equity and balanced funds. Comparison of mutual fund performance with S&P500 Index and 3 month T-Bills show that there are pairs of measures which evaluate equity, index and balanced funds similarly. There are more differences in bond fund evaluation.
Introduction
Today private investors are offered a wide variety of investment options with the opportunity to invest not only in domestic but also in foreign markets. One of the most popular investment options is mutual fund. The importance of mutual fund industry has grown in recent decades. The worldwide total net assets invested in mutual funds more than doubled from 11, 8 TUSD The main aim of any investor is to find investment strategy with maximum return. To achieve this goal, investor evaluates different portfolios and compares the results with possible alternative instruments. Literature discusses a number of different performance evaluation methods. One method that private investors often come across is the fund rate of return and risk analysis. However, performance evaluation based on average portfolio returns is useful as long as these returns are risk adjusted. Techniques of riskadjusted performance evaluation were introduced in 1960s with Capital Asset Pricing Model (CAPM). Since then number of theoretical and practical studies has been conducted examining the performance of mutual funds. Most of these studies could be divided into three groups:
 tests of fund manager's stock -selection, market -timing abilities (see for instance Chen et al. Hendricks et al. (1993) and others). This paper cannot be attached to one specific group from those mentioned above. We focus on comparison of different performance measures rather than fund performance. One can find publications presenting different performance measures and their relations or differences. For instance, Modigliani & Modigliani (1997) pointed the differences of their proposed measure RAP/RAPA, Sharpe, Jensen -Treynor measures. They note that " [t] he portfolio that is best by RAP criteria is also best by Sharpe ratio (and conversely". Cogneau & Hubner (2009) presented a census of more than one hundred performances measures, which "are categorized based on the general way they are computed". Scholz & Wilkens (2005) presented a system of some basic performance measures explaining the links and showing differences between them. Eling & Schuhmacher (2007) concluded that "the choice of performance measure does not have a crucial influence on the relative evaluation of hedge funds". Simons (1998) compares rankings of a sample of mutual funds using Sharpe ratio and Morningstar star ratings. She finds a strong correlation between these measures for stock and bond funds in the period of 1995 -1997. Empirical investigation on some risk measures has shown that "[e]very risk measure delivered a different ranking of the business days of the year 1999" (Hahn et al., 2002) . The novelty of our paper is the comparison of different risk -adjusted performance measures in different market conditions. Thus the research objective is risk -adjusted performance measures. The aim of this paper is to analyze whether these measures lead to same ranking of mutual funds despite the situation in the market. Hence the research tasks are:
 to measure portfolio performance of equity, index, bond and balanced mutual funds in U.S. with alternative measures over the period of 1999-12-31 -2010-12-30;  to test the correlation and its significance among different measures;  to test whether evaluation results depend on year of analysis / market situation;  compare portfolio performances of equity, index, bond and balanced mutual funds with T-Bills and S&P500 Index to see the differences in evaluation. The research methods applied include analysis of scientific literature, correlation and comparative analysis. In this paper, we used the data collected for U.S. mutual funds that invest only in domestic market. No focus was put on foreign bond, equity funds, since there are differences in regulations, exchanges rates and foreign risk free rates. We chose mutual funds with portfolios consisting only of equities (stocks), fixed income (bonds) and their composition. So those mutual funds used include 84 equity (Growth), 30 index (Index -Large Cap), 29 bond (Government/Corporate bond) and 10 balanced funds. Here, for a mutual fund qualifying as balanced ~ 60% of its total assets are allocated to the stock market and ~ 40% to the bond market. Daily (adjusted for dividends) fund data was retrieved from Yahoo! Finance. JPM US Aggregate Bond Index data was supplied by SEB bank. The risk -free rate used in this research is the 3-month U.S. Treasury Bills. Risk -free rates were retrieved from The Board of Governors of the Federal Reserve System.
Data and methodology
In order to evaluate the impact of years mention above and stock market conditions on mutual fund performance evaluation we chose to analyze four performance evaluation measures: Modigliani & Modigliani RAP (RAP), Graham -Harvey 1 (GH1), Treynor ratio, Jensen alpha.
Modigliani and Modigliani introduced a measure of risk -adjusted performance (RAP) in 1997. The idea behind this technique is to shift the fund up or down the capital market line so that its standard deviation is identical to that of the market portfolio. RAP of a fund is measured by the following equation f r -average risk -free rate of return during the same period.
The idea behind one performance measure (GH1) developed by Graham and Harvey (1997) is to adjust the market portfolio so that its standard deviation is identical to that of a fund. The difference between the fund return and the adjusted market portfolio return is the performance measure. Jensen alpha (Jensen, 1968 ) is the excess return above or below the security market line. Formally,
These methods measure the performance relative to the risk but there is a difference in the way of measuring the risk itself. RAP and GH1 are based on total risk measured by standard deviation, while Treynor ratio and Jensen alpha are based on market risk measured by beta factor.
Since we have chosen different fund types, we chose different benchmarks. The equity funds used here invest most of their capital in U.S. large market capitalization stocks, thus the appropriate benchmark index was chosen S&P500. JPM US Aggregate Bond Index (JPM US AGG) was chosen as a benchmark for bond funds. For balanced funds, the benchmark was constructed as 60% S&P500 and 40% JPM US AGG.
We measure the performance of selected mutual funds with alternative measures and then test whether these measures lead to similar results and whether these results depend on chosen year. This is done by calculating the correlation and its significance among different measures. We use non -parametric Spearman rank correlation coefficient (ρ). We also compare the evaluation of equity, index, balanced funds with S&P500 Index and bond, balanced funds with 3 month T-Bills to see the differences in evaluation.
Research findings
We measured the performance of selected mutual funds using RAP, GH1, Treynor ratio and Jensen alpha and calculated Spearman correlation coefficients and its significance for each pair of these measures. The results for equity funds given in Table 1 suggest that the strength of association for all measures is very strong and statistically significant. The results for index funds are given in Table 2 . There is a strong statistically significant relation between GH1 and RAP, Treynor ratio and Jensen alpha measures, and statistically significant relation tending to moderate (ρ close to 0,8000 ) for other pairs depending on year of analysis. Maximum value for all measures is over 0,9970 and minimal value is 0,8055 (RAP & Treynor ). For the pairs of GH1 and RAP, Treynor ratio and Jensen alpha Spearman correlation coefficients are the highest. This result was presumable as the first two measures are based on standard deviation and the second two on beta factor. For the pairs GH1 and Treynor ratio, GH1 and Jensen alpha, RAP and Treynor ratio, RAP and Jensen alpha there was a decline in correlation in 2000 (ρ < 0,8800) and the minimal value of correlation coefficient was reached in 2009 (ρ < 0,8200). The results show insignificant dependence on year of analysis and market conditions while evaluating the performance of selected index mutual funds. The results for bond funds given in Table 3 are different from those of equity and index funds. There is a strong statistically significant relation between GH1 and RAP measures, and statistically significant relation ranging from strong to moderate (ρ < 0,8000) for other measures depending on year chosen. The results for balanced funds given in Table 4 suggest that the strength of association for selected measures is very strong and statistically significant. Maximum value for all pairs ρ = 1,0000 and minimal value ρ = 0,9515 (RAP & Treynor ratio). The results show no significant dependence neither on year of analysis nor market conditions while evaluating the performance of balanced funds.
The results of fund performance in comparison with S&P500 Index and 3 month T-Bills are shown in Table 5 and Table 6 . Results in Table 5 show that there are pairs of measures that evaluate funds similarly. These pairs are GH1 and Jensen alpha, RAP and Treynor ratio for equity, index, balanced funds. Results in Table 6 support the previous findings about pairs of measures for balanced funds. We see more differences in bond fund evaluation. It is consistent with the results of correlation analysis. 
Conclusions and discussion
In this paper, we have evaluated the performance of 84 equity (Growth), 30 The findings of correlation analysis are:
 For equity and balanced funds, the strength of association for all measures is very strong and statistically significant. We find no dependence neither on year of analysis nor market conditions while evaluating the performance of selected equity and balanced funds.  For index funds, there is a strong statistically significant relation between GH1 and RAP, Treynor ratio and Jensen alpha. There is statistically significant relation tending to moderate for other pairs of measures depending on year chosen. We find insignificant dependence on year of analysis and market conditions while evaluating the performance of index funds.  For bond funds, there is a strong statistically significant relation between GH1 and RAP measures.
There is statistically significant relation ranging from strong to moderate for other measures depending on year of analysis. We find a more significant dependence on year of analysis and market conditions while evaluating the performance of bond funds compared to results of index, equity and balanced funds. Results of comparing mutual fund performance with S&P500 Index and 3 month T-Bills show that there are pairs of measures -GH1 and Jensen alpha, RAP and Treynor ratio -which evaluate equity, index and balanced funds similarly. There are more differences in bond fund evaluation.
As we see this research is limited to four types of U.S. mutual funds only and hence the findings can only be related to the U.S. funds tested. An interesting aspect for a future study would be to examine an extended sample of fund types and longer period.
